Objective: to establish the nutritional diagnosis of children living in a low-income community through anthropometric evaluation, detecting insufficient nutrition (low weight-for-age, wasting and stunting) and excessive nutrition (overweight and obesity).
Introduction
Individual or group anthropometric measurements -as part of routine pediatric care -is one of the most sensitive and used health indicators in children. It can be universally applied and is a rapid, cost-effective, and noninvasive method for determining nutritional status of populations. [1] [2] [3] [4] [5] Anthropometry is an important epidemiological instrument for assessment of communities, providing estimates of prevalence and severity of nutritional changes. 5 Malnutrition (low weight-for-age, low weight-for-height, and linear growth retardation) still remains the most important nutritional problem in developing countries; that is because despite the gradual decrease in prevalence of malnutrition throughout the years, in some areas malnutrition still affects a significant percentage of children. 6 In general, Latin American countries present a low or moderate prevalence of malnutrition, with 11.9% of low weight-forage, 2.7% of low weight-for-height, and 22.2% of linear growth retardation. In turn, even higher frequencies have been reported in Asia, with 42%, 10.8%, and 47.1%, respectively. 7 In Brazil, a recent study detected 5.7% of low weight-for-age, 2.3% of low weight-for-height, and 10.5% of linear growth retardation; in the northeastern regions of the country, these prevalences were of 8.3%, 2.8%. and 17.8%, respectively. 8 However, this problem is not limited to developing countries. There are reports of 8 to 10% of linear growth retardation in first-world countries. 9, 10 In turn, overweight and obesity are becoming public health concerns considering their increasing prevalence. 2, 6, 11 In the United States, from the 1980s to the 1990s there was an increase in prevalence of overweight (18.6 to 21.6%) and obese (8.5 to 10.2%) children. 11 In Brazil, overweight was reported in 14.7% and obesity in 4.1% of children (6) ; also, a regional study reported increase in both these indicators during a 10-year period. 12 In face of the tendency of different nutritional status according to different locations, we carried out this study with the objective of determining prevalence of malnutrition (low weight-for-age, low-weight-for-height, and linear growth retardation) and excessive nutrition (overweight and obesity) in a low-income population using anthropometric evaluation.
Patients and methods
We carried out a cross-sectional study in order to census all children younger than 11 years living in a low-income community (Campo do Banco) of the city of Recife, state of Pernambuco, Brazil. The community is located 500 meters from the Hospital das Clínicas, teaching hospital of the Universidade Federal de Pernambuco (UFPE) and it totals 11 streets and intersections. We carried out door-to-door visits together with two healthcare workers who worked and resided in the community. These workers made the first contact between the interviewers and parents or guardians of children, allowing for easier communication. The parents or guardians were informed of the research study and asked to agree with the measurement of weight and height (or length) at the outpatient clinic of the Pediatrics course at the UFPE, in that same community. During household visits, we interviewed parents on social, economical, and environmental data in order to characterize the population studied. Our study was approved by the Research Ethics Committee of the Health Sciences Center of the UFPE.
Anthropometric measurements were carried out according to Gibson 13 by one of the authors (ME-FAM). Children aged up to two years were weighed in the nude using a "baby scale" type balance for a maximum of 16 kg and 10-gram sensitivity. A measuring ruler was used for measurement of length of infants. Children aged older than two years were weighed barefoot and wearing only underpants using a scale for a maximum of 150 kg and 0.1kg sensitivity. Height was measured using 200-cm anthropometric ruler attached to the scale.
Anthropometric measurements were registered in a database set up using the EPI-INFO statistics software, version 6.0. Measurements were entered twice for validation (VALIDATE). Using these measurements, we carried out the assessment of nutritional status (EPINUT). Indicators were expressed in z scores and the National Center for Health Statistics (NCHS) growth curve was used as reference population. Children with weight-for-age indicator less than -2 z scores were diagnosed as low weight-for-age, and children between -2 and -1 z scores were diagnosed at risk for low weight-for-age. 6, 14, 16 The weight-for-height was used to diagnose three situations: low-weight-for-height (less than -2 z scores; patients between -2 and -1 z scores were considered at risk for low-weight-for-height); overweight (greater than +1 and less than +2 z scores); and obesity (greater than + 2 z scores). 6, 14, 16 Linear growth retardation was diagnosed in children with height-for-age less than -2 z scores. Those with height-for-age greater than -2 and less than -1 z scores were considered at risk for linear growth retardation. 6, 14, 16 
Results
Our census identified 536 children aged less than 11 years; the parents of 40 (7.5%) of these children refused to participate in the study. Thus, the total population was 496 children. According to sex, our population was divided into 258 (52%) boys and 238 (48%) girls. The prevalence of age ranges was of 93 (18.8%) infants (older than 29 days and younger than one year and 11 months); 204 (41.1%) preschool children (older than two years and younger than five years and 11 months); and 199 (40.1%) school-age children (older than six years).
Assessment of environmental, social, and economical indicators of families of children aged less than 11 years indicated that 94.5% of households were made of stonework, 99.7% of households had electricity, 75.3% had water at home, and 41.8% had toilets that flushed. We also observed that 44.5% of families had an income of up to two minimum wages (Brazilian minimum wage = ~ 100 US$ per month); 22.3% were not able to give this information; and, moreover, 66% of mothers had gone to school for only one to four years total.
Weight-for-age results showed low weight-for-age in 19 (3.8%) children and nutritional risk for low weight-forage in 119 (24%) children. The prevalence of low weightfor-height was 1.2% (n=6). Also, 21.6% (n=107) of our population were at risk for low weight-for-height. The prevalence of retardation in linear growth according to height-for-age was 5% (n=25), with 14.3% children (n=71) at nutritional risk for linear growth retardation. Overweight, according to weight-for-height was observed in 50 (10.1%) children. Obesity, in turn, according to weight-for-height was observed in 23 (4.6%) children (Tables 1 and 2 ).
Discussion
Our results show that there are problems of malnutrition and excessive nutrition in children of the studied community, though in low percentages. The decision on how to classify nutritional changes of a specific population is also dependent on external factors (availability of resources, for example). 5, 16 In situations with limited resources, lower cutoff points can be used to identify children with greater need for intervention (increase specificity reducing sensitivity). 5 Consequently, in our study we chose more precise cutoff points that allow for future preventive or therapeutic measures.
Measurements made during longer periods of time seem more appropriate than isolated measurements in the assessment of growth. 17, 18 However, in pursuing the objective of describing the problem, it does not seem that use of isolated measurements, as in our study, is inappropriate -especially when the nutritional status of a community is still unknown.
Though it is difficult to compare studies that use anthropometric measurements to assess nutritional problems -definitions are based on different indicators and cutoff points, and there are various age ranges involved. 6 comparisons are not unfeasible. Confrontation of data using information from distinct regions with similarities and differences can allow for better understanding of possible determinant factors and for better solutions.
The indicator of low weight-for-age showed a small number of malnourished children (3.8%). This percentage is lower than that reported by others in regions apparently economically and socially similar to ours (11.9% for Latin America; 5.7% for Brazil; 8.3% for northeastern Brazil; 42% for Asia; and 27.4% for Africa) (7, 8) . We also observed a minimal prevalence of low weight-for-height (1.2%), which is actually more similar to that reported for Latin America (2.7%), Brazil (2.3%), and northeastern Brazil (2.8%). 7, 8 In turn, these findings contrast with those reported for Asia (10.8%) and Africa (7.2%). As a matter of fact, low weight-for-height is rare in Brazil. 12 Linear growth retardation was observed in 5% of our population, and despite being observed at a higher percentage than the other indicators in our study (indicating marked presence of chronic malnutrition in the community), this percentage was much lower than that reported for Asia (47.1%), Africa (38.6%), Latin America (22.2%), Brazil (10.5%), and northeastern Brazil (17.9%). 7, 8 The prevalence of overweight (10.1%) and obesity (4.6%) was higher than that of acute malnutrition indicators and, thus, represents a matter of concern -despite being lower than the indicators observed in low-income children in the US. 11 According to Monteiro et al., 19 this nutrition transition is also occurring in Brazil and, despite the occurrence of obesity, there are still areas in which malnutrition represents the main concern.
It is interesting to note the similarities between prevalences in our community and those described by Post et al. 2 in two cohorts (1982 and 1993) in the city of Pelotas, Brazil. In 1993, the prevalence of low weight-for-age was of 3.7%; of low weight-for-height was of 0.9%; of linear growth retardation of 6.1%; and of obesity of 6.7%. In the comparison of the 1993 data with that of 1982, the authors observed a slight increase in linear growth retardation (5.3% to 6.1%), decrease in low weight-for-age and weightfor-height (5.4% to 3.7% and 1.3% to 0.9%, respectively), and, also, increase in approximately 40% for obesity (4% to 6.7%). The decrease in deficits and increase in obesity in this 10-year period were similar in the assessment according to family income: changes were observed in lower-income families. Conversely, Monteiro et al., 19 also in an assessment of two cohorts in Brazil (1974 and 1989) observed that the higher the family income, the greater the prevalence of obesity despite a decrease in the percentage of low weightfor-age.
Our values are lower than those reported for the northeastern region of Brazil in a national research on demography and health (Pesquisa Nacional sobre Demografia e Saúde -PNDS), despite the fact that that research observed a decrease in malnutrition over a 10-year period. 8 According to the PNDS, "the percentages presented are the averages for the greater regions, with cities that presented higher or lower prevalences" (free translation). 8 Martorell et al. posit that Brazil may be one of the best examples of countries with great internal variation of these percentages due to the regional differences. The percentages of chronic malnutrition and obesity were approximate (about 5%); moreover, 10% of children were overweight. These data corroborate the worldwide concern regarding excess weight as an increasing problem in childhood. Overweight children can remain with excess weight during adult life, a stage in which morbidity and mortality are more manifest. 7, 17, 20 The literature also indicates that in comparison to low weight-for-age, overweight and linear growth retardation are common in low-income areas. 9, 21 In trying to establish an association between social and economical status and nutritional status, the tendency is to presume that lower social and economical status are associated with malnutrition, and higher status with excess nutrition. This might have been expected for the community studied. However, nutritional deviations were present in low percentages in our population and were not as expected for a low-income community in northeastern Brazil (low acute and chronic malnutrition and presence of overweight and obesity). It is possible to speculate based on some characteristics of the community studied on this peculiar situation.
The community of Campo do Banco is located in a middle-class neighborhood of the city of Recife; it is near the Hospital de Clínicas of the UFPE and of the Barão de Lucena hospital (also a teaching hospital). The community has a well-delineated area of 11 streets and practically cannot grow, which can be a factor for more permanent residents in the area. The characteristic of more permanent residents of the area and the well-delineated space allow for better community organization. This can be observed with the continuous lobbying of the community at the City Hall for better quality of life similar to that of the middle-class area in which Campo do Banco is inserted. The quality of life, assessed according to the indicators presented in our study, though far from ideal, seems better than that of other economically-challenged communities who are not as organized. The community relies on the assistance of community healthcare workers who are selected from within the community to do periodical door-to-door visits stimulating preventive healthcare measures.
The environmental, social, and economical structure of the community together with the assistance of healthcare workers may be at the basis of the stimulation of breastfeeding, prevention of infectious diseases, and/or adoption of early measures that avoid future complications -such as the use of a homemade saline solution in cases of diarrhea in children. The proximity of the community to two teaching hospitals and its location within the city allow for easy access to healthcare information. However, food intake, a direct factor of nutritional status, 14 depends on the economical status of the family, which can limit their purchasing power of food. 5, 14, 22 The intake of high-calorie foods is more common in lower-income families due to price accessibility. 9 It is possible that higher intake of energy associated with preventive measures and nutritional education are helping to improve weight-for-age. 19 On the one hand, linear growth retardation can be more marked due to factors other than chronic calorie deficit and repeated diseases, 9 such as low content of micronutrients in the diet according to the observation of Post et al. 12 On the other hand, excessive weight gain is a consequence of increased energy intake and decreased energy expenditure. The social and economical factors, in this sense, can influence lifestyle (reduced physical activity due to lack of opportunities to exercise) and diet (excessive intake of carbohydrates and fats). 9, 19, 20 The latter can be contributing to occurrence of overweight and obesity in this group of children. In Brazil, the increase in prevalence of adult obesity occurs mainly in low-income populations; 19 concomitantly, others have reported a direct relationship between overweight mother and child, 23, 24 which can also be a factor in the community studied.
At last, it is difficult to delineate, with a cross-sectional study, the factor that actually influences simultaneous chronic malnutrition and obesity at the percentages observed in the community studied, especially considering the complexity of interactions of factors on nutrition and insertion of children in the same macro-environment.
In order to obtain better results, preventive measures and strategies for that specific community, and for other communities with similar relations between malnutrition and obesity, have to take into consideration both malnutrition and excess nutrition. More specifically, it is the pediatrician's job to emphasize the importance of a well-planned diet and of physical exercise as fundamental components of a healthy lifestyle and of the prevention of future nutritional changes.
